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Hon. Burnham Mahtw, 

President of the Senate. 

Sir: 

I have the honor to transmit to the Senate, for the use 
of the General Assembly, the Report of Rev. Edward Hitch- 
cock, State Geologist. 



HfLAND HALL. 



EsEcunvE Chamber, ? 
November 3, ISiiS. \ 
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BEPOBT ON TBB GEOIOGICAI SERVIT, 



To His Exckllbncy, Eyland Fletcher, 

Governor of Vermont, 
Sik:~ 

Agreeably to my instraotions, 1 kave the honor to j 
Second Annual Eeport, as Stale Geologist, 

Like the last, this Report will he brief, and consist of a state' 
metit of what myself and assistants have been doing during the 
year, with sugfjestions as to the fumre. I have snpi)Osed it to be 
understood that we should not attempt to give any detailed des- 
cription of the roolis of the State, till our Final Report, Our time 
has been occupied in obtiuning materials for that Report, and we 
are now ready to enter upon its preparation. 

Last year, I suggested the desirableness of pushing the Survey 
with p(i much energy, that the essential part of the exploitations 
abroad should be oompteted by the present time ; and I pledged 
myself that this should be done, if the annual appropriation were 
increased to fifteen hundred dollars. As this was not done, the 
question came up. Shall we, nevertheless, att-emptt^ accomplish an 
object &o desirable? We knew that the usual appropriation of one 
thousand dollars would probably have been entirely exhausted by 
our expenses, leaving nothing for services, either to myself or assis- 
tants. We determined, however, to take this course, not doubting 
that we might depend on the liberality and generosity of the State 
as to a compensation, provided its Legislators shall see evidence, in 
our reports and collections, that we have been faithful in the work. 
Two and sometimes three parties have, therefore, been in the field 
during most of the summer. We entered into an arrangement with 
the Rev. S. R, Hali, of Brownington, who was early associated 
with Professor Adams in the Geological Survey, te go over the 
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three northern aectiona, giving special attention to the north-east 
part of the State, which had never been but imperfectly examined. 
For this service he is to receive the moderate aum of seventy-five 
dollars ; and as he is quite familiar with tho geologj of the State- 
espepially its northern part, he was requested to exlend his report 
as far south as he^ should ehoose, and present some views upon 
Agricultural Geology ; although that subject was not included in. 
my commission. 

The rest of us have been employed in reviewing and finiahin^ 
the sections commenced last year, and in measuring aeveral new, 
ones ; so that fourteen are now completed. The specimens collect- 
ed for the State Cabinet now amount ta aeveral thousands : the 
exact number we cannot specify, because the room in the new State 
House, where they are to be displayed, is yet unfinished; and there- 
fore, the specimens, though chiefly sent to Montpelier, are still iu 
boscs. IVe have, also, been endeavouring to fis more accurately 
the outlines of the different rocks, on tho Geological Map, and to 
look up new facts of economical importance. 

We have, lilcewiae, made some progress in that most difficult of 
all the problems in Vermont Geology, to determine what the rooks 
were before they were metamorphosed. It is not very difficult to 
give an appropriate name to these rooks in their present condition' 
but every careful observer finds that they have, almost without 
exception, undergone important changes; and the inqLiiry is. 
What were they before the change 1 Or, to make the question, 
more speoifio, A.re the non-fossiliferous rooks of Vermont merely the 
fossiliferous strata of New York metamorphesed ? And if so. Can 
we identify the varieties of the oryatalline rooka of Vermont with 
those of the New York series ? It may seem of little practical impor- 
tance to determine such points. Yet in fact, questions as to the 
useful substances that may be expected to occur in particular 
rocks, can someiimes be answered only by tracing them back 
through the mazes of metamorpbism to their origin. We hope to 
be able to do this to some extent; but in some cases, with the light 
we now have the ident fication will be little better than conjectu- 
ral. 

It will be needless to go mto detail as to all the points to which 
our attention has been directed during the year. The result of 
the whole 11 that by our extra efforts we feel prepared to enter 
upon the preparation of a Imal Ueport. We cannot, indeed, 
settle all the soientiflc q icstiona that relate to the rooka ; but we 
hope to be able to give a fan Mew of them. So far as their ceono- 
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mical valuo ia eoncarned, wo trust we have the maferiala for its full 
elucidation ; and this we suppose to be the chief object of the survey, 
We hope, also, to present not a little that will be interesting to the 
enquiring and ' t'fi 

I do not me th t th p t in tl>9 Geology of the State 

which do not i f th m . We l:now of several such 

points, and of i ^ t to b t wh h wo are still very much in 

the dark. Bub m f th e can be made while we are 

prooaeding with tl p j t tl Eeport. Olhor points, alsoi 

will doubtless g^ t th 1 as we get the specimens in their 
proper order, d w t f t japer the labours of the past 
summer. 

The subjects that have received less attention than they deserve, 
are the following , — 

1. The Mineral Springs. — I should judge there might be ton or 
twelve of those, important enough to demand an analysis. But 
analyses cannot be made without expense, and hitherto we have had 
no money to devote to the mineral springs. A part of their analysis 
(the determination of the gaseous ingredients,] must bo made at the 
springs, and a part in the laboratory. I think it oou!d be dono for 
about $S or SIO for eaoh spring, esclusive of traveling expenses. 
If the Government wish this work done, the Chemist of the survey 
will see that it is accomplished, without delaying the preparation of 
the Report. 

2. Analyses of other substances. — In the course of the survey not 
a few analyses have been obfained ; but during my connection with 
it, no charge for them has been made, because I knew that no money 
could be spared for this purpose, It has been left, therefore, with 
the Chemist of the survey, to secure as many analyses as he felt 
willing to execute without compensation. But many substances 
remain without analysis, whose composition might be of great uaei 
both economically and scientifically. I think that one or two hundred 
dollars would enable the Chemist to obtain the most important of 
these analyses. 

3. The scenery. — I eannol believe that the citizens of Vermont 
will be wiiling to have a Geological lleport appear, that does not 
contain at least a few sketches, of the fine scenery for which the Stale 
is so well known ; especially wlien those sketches can be taken where 
they will afford iice geological as well as soenographlcal illustrations. 
We have not, however, employed any one to make such sketches, for 
the reason specified under the last head; although a competent 
ariist is ready to do this work, charging only for bis traveling 
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expenses. If fifty or seventy-five dollars were at our command, I 
think we might secure a least a dozen views, thai would not only 
attract the tourist but the geologist. 

I think, then, that 3oO or 400 dollars would secure the accora 
plishmeut of the three objecis above specified-. I mean that sum as 
an extra appropriation. For I think the Government will see that 
the usual sum devoted to the survey will not he sufficient for the 
purpose. Whether the objeots be woi'th the outlay, the Legislature 
must judge. 

4. Surface Geology.— A.S the bearings of this subject are almost 
wholly scientific, we have not thought it proper to devote but very 
little tioie exclusively to it ; but have, nevertheless, collected many 
facts in surface geology wliile at work upon things more essentia!. 
Yet the deficionces are numerous. "We shall not be able, for instance, 
to map the terraces along but a part of the rivers ; nor to give but a 
part of what we regard as sea beaches and sea bottoms, when the 
continent was under the ocean ; nor to trace out only a few of the 
old river beds of a former continent. But we hope to present enough 
of all these and similar phenomena, to answer as specimens, and 
Btimulate others to hunt up more. And we do not thinic it a sufii- 
cient reason for delaying our Report, because we might find a greater 
number by delay, 

fi. The identification, of metamorphased rocks wilk Tcnovntfassili- 
ferotts strata, — I have already described the great difficulty of this 
work, yet we find, frooi year to ^ear, that the loaves ot the rocky 
Tolume are slowly opening, and the papyrus unrolling. I doubt not 
that, were (he survey to be continued longer, eaoh year would add 
eomething to our present imperfect knowledge. Yet perhaps tho 
interest which we hope to awaken by what we shall present, may 
do as much as our continued labours. 

6. All examinaHon of the regions bordering on Vermont. — On 
the South, the Vermont rocks extend into Massachusetts and New 
York, and on lie North into Canada. On the West and East the 
loctis of New York and New Hampshire are intimately connected 
■with those of Vermont. It is fortunate that tbose of Canada, New 
York and Massachusetts, by means of the Geological Surveys that 
have been executed In those States, have been mapped. But, as 
every geologist knows, we ought to have opportunity to examine 
them for ourselves, in order to compare them with thoseof Vermont. 
Without such examination to some extent, indeed, no geologist 
would feel safe in deciding upon the character of the latter. The 
looks of Canada, espedally, ought to be examined ; since the Ver- 
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mont roclis extend into that province and are there less metamorphos- 
ed. Bat we have not done it to much extent. Indeed, the only 
explorations we have made out of the State, have been, to pass once 
to the top of tiie White Mountains, carrying thither one of our 
sections ; and extending another a few miles West of Lake Cham- 
plain. Had wo the means, most gladly would wa make these border 
explorations ; and we doubt aofc that theVeriiiont survey would reap 
the benefit. 

In spite of these and similar deficienoies, I judge that the most 
imporiant objects of a Geological Survey, which the State has had 
in view, are now so far aooomplished that we may set about arrang- 
ing our materials lor a Final Report, provide*3 ihat, while engaged 
in this work, we may be allowed to go abroad, occasionally, to get 
more light or certain unsettled points, and resolve other questions 
that will undoubtediy arise, when we can see all the specimens 
arranged in their true places in the State Cabinet, and attempt to 
transform our field notefto Sections and Maps. Several years more 
of exploration would, indeed, be necessary, to enable us to make a 
Report entirely satisfactory to ourselves. But we trust that we are 
aufSciently masters ot the Geology of the State not to do discredit 
to ouraelves, or dishonor to the Commonwealth. 

I m ght allude to [nore personal mattei's, as a reason for entering 
at once upon the preparation of our Report. It is certainly desirable 
lo doit while the Geiilogioal Corps is unbroken. For it has been under- 
stood that each man should report npon some particular depart- 
ment of the survey, and this has turned the attention of each one to 
his specified depai-tmenl, and he can probably do it more justice 
thau any other person. I know enough of the plans of some of 
our number, to suppose thai they do not feel able to devoie more 
than one year more to this woi'k ; and the frailty of my own physi- 
Ciil system admonishes me not to make much calculation upon the 
future for the performance of labour. 

[i ia presumed the Government will wish mo to present as definite 
a description and outline of tho Report which we propose to make, as 
lam able to do. The fijllowiiig synopsis will give an idea of the 
work, as it at present lies in my mind. I would reserve the right, 
however, to modify its subordinate parts, should further reflection 
make it desirable. 

SciENTinc Gbologt. 

1, A brief outline of the leading principles ef Geology; ex. gr.i 
a Stratified and UnstratiSed Rocks; b Palseontology ; c Surface Geo- 
jogy ; d Metamorphosing rocks fully considered. 
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